Endothelial dysfunction and repair in Alzheimer-type neurodegeneration: neuronal and glial control.
Current theories state that Alzheimer's disease (AD) is a vascular disorder that initiates its pathology through cerebral microvascular abnormalities. Endothelial dysfunction caused by the injury or death of endothelial cells contributes to progression of AD. Also, functional relationships between neurons, glial cells, and vascular cells within so-called neurovascular unit are dramatically compromised in AD. Several recent studies have highlighted that endothelial cells might be the target for the toxic action of heavily aggregated proteins, glia-derived cytokines, and stimuli inducing oxidative and metabolic stress in AD brains. Here, we describe the properties of the brain endothelium that contribute to its specific functions in the central nervous system, and how endothelial-neuronal-glial cell interactions are compromised in the pathogenesis of AD. We also discuss the ways in which functioning of endothelial cells can be modulated in cerebral microvessels. Understanding of molecular mechanisms of endothelial injury and repair in AD would give us novel diagnostic biomarkers and pharmacological targets.